ABSTRACT. Objective. States are struggling to find effective means to decrease Medicaid costs. The objective of this pilot study was to compare emergency department (ED) cost and utilization by members who were enrolled in a pilot program (designed to reduce the use of hospital EDs) with the costs and utilization incurred by a control group.
I
n the face of sluggish economies and soaring Medicaid costs, states are looking for innovative ways to reduce health care spending, 1,2 which continues to be 1 of the fastest growing sectors of state expenditures, despite a decrease in the rate of growth in recent years. 3 The decline in growth rates of Medicaid cost can be attributed to the wide variety of cost-containment strategies used by different states to address the problem. 4 By 2003, virtually every state (49 states and the District of Columbia) had already taken Medicaid cost-containment actions including the reduction of benefits, eligibility, and provider payments. 5 Use of the hospital emergency department (ED) for nonurgent care when primary care might be more appropriate has been identified as 1 of the causes contributing to increasing Medicaid costs, 6 particularly as the rising number of uninsured people with limited access to primary care providers turn to EDs as a safety net for basic health care. [7] [8] [9] [10] There has been recent attention and controversy surrounding proposals for limiting access to emergency care for Medicaid populations as a cost-saving measure. 11, 12 Diverting patients away from EDs has also been attempted. 13 Medicaid and related state agencies have attempted to deal with the problem of ED use for nonurgent care by introducing various gatekeeper strategies and other managed care approaches. [14] [15] [16] Continuity of care, [17] [18] [19] access to primary/preventive care, [20] [21] [22] and increased parental education about handling childhood illnesses 23 all have been associated with decreased ED utilization and/or hospitalization. A recent study found that enrollment in managed care was also associated with a reduction in ED utilization by children. 24 The current study compared the ED utilization and cost of 2 groups of Medicaid eligible children: those who were enrolled in a pilot Pediatric ED Diversion Project; and those who received services from other providers.
METHODS

Intervention
A large primary care pediatric health care provider in Broward County, Florida, was contracted by the Agency for Health Care Administration (AHCA) to launch a coordinated, case management program as a pilot to be evaluated for efficiency and costeffectiveness. The case management program was designed to promote the use of primary care facilities among its members and decrease ED utilization. The pilot program for the intervention group included the following key changes:
• Case management for member counseling and case coordination • These services were communicated to the involved stakeholders, including members; local hospitals; local Medicaid offices; and the Women, Infants, and Children program. The intervention group members were also educated on the services available, on general health care, and on the importance of a medical home. Partnerships were established with health care partners to ensure that all necessary follow-up was received by the intervention group (case management) members.
Study Population
The study included Medicaid recipients who were 18 years and younger and living in Broward County. Because the study population was predetermined by the AHCA, it must be noted that the selection method was not completely randomized and intervention and control groups were based on needs determined by the health care system. Enrollment into the study population was generated by 1 of the following mechanisms:
• Member choice: member self-selection into the intervention group by choosing a pilot project physician as their primary care provider • Health care agency choice: for members who did not select a primary care physician, mandatory assignment to the intervention group by the AHCA, the organization that handles Medicaid programs
Results for the intervention group were compared with a control population. The control population bore the same demographic features as the intervention population. The only difference was that the members in the control group had primary care providers who differed from that of the intervention group.
Data Sources
Data were transferred under a special arrangement through state rule authority with the AHCA of Florida and the Broward Regional Health Planning Council. The data analyzed were from patients who received services from April 1, 2002, through March 31, 2003. Only claims that were paid on or before December 31, 2003, were analyzed. The data were received in January 2004, at which time analysis of the data was undertaken. Data were grouped into 3 categories: (1) monthly member enrollment, (2) member demographics, and (3) paid claims. The overall cost was defined as all medical expenses that a member used in a month.
Outcome measures
The following 3 dependent variables were created from the data to understand the cost utilization of this program:
• Per member per month (PMPM): the total dollar amount paid for the cost of service being evaluated divided by the number of total eligible members in the month being evaluated • Per thousand member per month per encounter (PMPE): the total number of recipient encounters (ie, visits) for the month divided by the total eligible members for the project in that month, multiplied by 1000 • Per encounter cost (Penctr): the total dollar amount for the cost being evaluated (ED cost, total cost) in the month being evaluated, divided by the total number of recipient encounters (ie, visits) occurring in that month
Comparisons were made between the intervention group and the control group using these 3 variables.
Statistical Analysis
Regression analyses were chosen as the best means to address the research questions, which looked at trends over time. Also, t tests were used to compare group means. Three individual regression models were built for the 3 dependent variables described above. Each model explains 1 dimension of the cost-utilization analysis. By integrating the results from these statistical analyses, a comprehensive analysis of the cost utilization was obtained for ED claims and the overall cost data to address the following research questions: 
RESULTS
There were 17 382 children enrolled in the intervention program during the study period, and 26 066 children were included in the control group. The age, race/ethnicity, and gender distribution of the 2 groups were similar ( Table 1 ). The 2 statistic was not used to compare the groups because given the large sample size, any small difference would be detected as statistically significant even if it was not practically significant.
ED Regression Models
PMPM Model
No trends were detected over the period of the study in either the intervention or the control group when the PMPM variable was considered. A t test revealed that there was a statistically significant difference in ED costs between the intervention and control groups during the study period (P ϭ .0298). Figure 1 illustrates the monthly per member costs from April 2002 to March 2003. In the intervention group, ED costs were lowered by an average of $1.36 PMPM compared with the control group. An average PMPM cost of $8.53 was found in the control group, whereas the intervention group had an average PMPM cost of $7.17. This represents a comparative savings of 16%, as illustrated in Fig 1. This difference was sustained consistently throughout the 12 months of analysis.
PMPE ED Visits Model
No trends were detected over the period of the study in either the intervention or the control group when the 1000*PMPE variable was considered. In terms of frequency of ED visits, there was a significant difference between the intervention and the control group during the study period (P ϭ .0007). Figure 2 illustrates the number of visits to the ED per month for each 1000 members. On average, the intervention group had 8.09 fewer ED visits per thousand members per month. Given that the average number of visits per thousand members per month in the control group was 40, this represents a 20% reduction in ED utilization for the intervention group when compared with the control group.
Penctr Model
No trends were detected over the period of the study in either the intervention or the control group when the Penctr was considered. A t test revealed no difference in the cost of individual ED visits between the intervention and control groups. Figure 3 illustrates the monthly per visit cost for the 2 study groups during the study period.
Overall Cost PMPM Model
It is interesting to note that the overall cost, which includes inpatient/outpatient claims, pharmacy, and medical claims for the intervention group, were not significantly different from those of the control group, as evaluated by the PMPM variable (Fig 4) . Possible reasons for this condition are discussed in the next section.
DISCUSSION
The PMPM cost for both the intervention group and the control group remained relatively constant over the 12-month period of this project (April 1, 2002, to March 31, 2003). There was no discernible trend of increasing or decreasing PMPM cost in either group.
However, when the intervention and the control group were compared, the intervention group, when averaged over the 12-month period, showed ED costs that were $1.36 lower PMPM than those of the control group. The pattern of cost fluctuation was parallel between the 2 groups throughout most of the study period.
When the intervention and control groups were compared over the period of this project, there was no significant difference in terms of ED per-visit cost (P ϭ .1632, not significant). Therefore, it follows that the average saving ($1.36 PMPM) of the intervention group is related to a reduction in the number of ED visits, not from a decrease in ED per visit cost. Over the 12-month period, the intervention group had 8 fewer ED visits on average each month per thousand members than the control group, and this pattern held consistently over the study period.
This study found a decreased use of EDs among children who were enrolled in an ED diversion program, compared with their peers in other Medicaid programs in the same area. These results support the use of innovative programs to reduce Medicaid costs, which have risen out of control in many states.
However, in interpreting these findings, the reader must consider certain caveats. First, it is important to consider the results only from a cost and utilization analysis as this study does not consider health care quality. For example, this study does not address issues of urgent versus nonurgent use of the ED. Quality indicators are part of a larger analysis and not part of the findings presented here. The authors are extremely aware that it is in no one's best interest to reduce service utilization and cost if service quality and, most important, patient services are not improved or at least maintained. Second, the cost decrease found between the intervention and control groups was $1.36 PMPM. Although this is a statistically significant difference that represents a comparative savings of 16%, longer term monitoring is needed to determine whether this savings is sustained over time and whether it is of practical and meaningful significance to the system. In other words, longer term monitoring might determine whether the costs are increased in another component of Medicaid expenditures.
Finally, this study included only relatively healthy children who were eligible for Medicaid. Children with special health care and mental health needs, classified as "SSI" (Supplemental Security Income) in the AHCA database, were excluded from the analysis presented here. These children have different needs that may require different interventions. All subgroups of children must be studied and a specific intervention design must be used for each, as part of a sound policy for Medicaid cost containment that does not sacrifice service accessibility, quality, and outcomes.
The usefulness of these results is promising for the development of strategies to reduce ED costs among healthy children, but there are also some outstanding questions that require additional study. For example, month-to-month fluctuation was noted in Fig 4, graphing overall costs for the intervention group. However, this fluctuation was found to be within a random fluctuation range, and no trend was detected for this year alone. However, if ongoing research found similar patterns over multiple study years, then a trend might be found in need of additional investigation. Also, it is not clear why the overall costs were not reduced. One explanation is that the savings in ED cost is obscured by the relatively large cost fluctuation of other expenditures, such as inpatient costs and medical costs. For the intervention group, the mean PMPM cost for the ED is $7.17, whereas the mean PMPM cost for the overall cost is $317.66, ϳ44 times that of the ED. Thus, the small savings in ED cost could easily be lost when a comparison is made of the much higher overall cost.
CONCLUSION
This study demonstrates that in the first year of this pediatric diversion project, although cost savings and fewer visits were demonstrated in the ED of the intervention group, no overall cost savings was evident. It is unclear whether the cost savings were absorbed by increased pharmaceutical costs, medical costs, or other preventive costs. However, it is important to note that these results focus only on the first year of the project, and it is possible that, over time, a different cost utilization pattern would emerge. Despite the limitations of this study and the additional questions outlined in this discussion, we are confident that the findings presented here add to the growing body of knowledge that will be used to assess the potential effectiveness and benefits of ED diversion as a means of containing soaring Medicaid costs while promoting better health care through expanded use of primary health care professionals and facilities.
